Abstract The prevalence of hydatidosis was carried out in slaughtered goats (n = 177) by liver and lung examination at Jammu. The prevalence rate of hydatidosis was 19.8 %. A total of 14.1 % goats had cysts in both the livers and lungs while 2.3 and 3.4 % goats had cysts in the livers or lungs, respectively. A total of 9.1 % goats had fertile cysts. The adult goats ([4 years) had a significantly higher (p = 0.01) prevalence rate as compared to the young goats (\2 years). Sex had no significant effect on the prevalence of hydatidosis in goats. The histopathological section of the affected lungs revealed a thick coat of granulation tissue causing fibrosis. The cysts caused progressive focal pressure atrophic lesions at the sites of predilection, resulting in atelectasis, desquamation of bronchial epithelium and interalveolar haemorrhages. It may be concluded that the slaughter of food animals at an early age would help to reduce the infection prevalence in dogs and subsequently in the food animals.
Introduction
Hydatidosis (echinococcosis) is one of the most common helminthic diseases of the animals occur worldwide (Ahmadi and Meshkehkar 2011) . It ranks first in the slaughtered animals in India (Das et al. 2003) . It is caused by larval form of Echinococcus granulosus. The adult parasite is found in the intestine of dog and other carnivorous. After ingestion of eggs through food or water, the cystic larvae (hydatid cysts) develop in the various organs of food animals (Soulsby 1982) . The parasite is of zoonotic importance and has been reported worldwide (Parija et al. 1983; Gupta et al. 1990; Amman and Eckert 1995) . This paper describes the occurrence and histopathological characteristics of the lesions of hydatidosis in the slaughtered goats in Jammu, India.
Materials and methods
The livers and lungs of slaughtered goats (n = 177) were examined for the presence/absence of hydatidosis at local abattoir of R.S. Pura, Jammu by weekly visits during July 2010 to February 2011. The goats slaughtered at this abattoir are those reared by natives for meat purposes. The data were recorded according to age and sex. The infested livers and lungs were brought to the laboratory and the fluid of the cyst(s) containing protoscolices was aspirated with the help of syringe and kept in normal saline for 2-3 h to examine the fertility/sterility of the cysts. The cyst(s) affected tissue samples were taken, fixed in 10 % neutral buffered formalin, and were processed for histopathological investigations following standard techniques (Luna 1968) .
Results
The overall prevalence of hydatidosis in goats was 19.8 % (n = 177). A total of 14.1 % goats had cysts both in the livers and lungs while 2.3 and 3.4 % had cysts in the livers or lungs, respectively. A total of 9.1 % goats had fertile R. Godara (&) Á R. Katoch Á A. Yadav Division of Veterinary Parasitology, Faculty of Veterinary Sciences and Animal Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology, R.S. Pura, Jammu 181 102, India e-mail: godara72@rediffmail.com; godara1972@gmail.com cysts. The prevalence according to age and sex is presented in Table 1 . The goats above 4 years of age had a significantly higher (p = 0.01) prevalence rate (32.6 %) as compared to the goats below 2 years of age (11.4 %). The females had high prevalence rate (25.4 %) than the males (16.1 %). However, the observations were statistically not significant.
Grossly, the cysts were embedded in the hepatic and lung tissues, ranging from 1.5 to 6 cm in diameter (Figs. 1, 2). After evaginations, the scolex showed two rows of rostellar hooks (Fig. 3) . The histopathological section of the affected lungs revealed laminated hyaline layer infiltrated with leucocytes and surrounded by thick coat of granulation tissue causing fibrosis (Fig. 4) . The cysts caused progressive focal pressure atrophic lesions at the sites of predilection, resulting in atelectasis, desquamation of bronchial epithelium and interalveolar haemorrhages (Fig. 5) .
Discussion
In the Indian sub-continent, the peripatetic sheep and goat flocks mainly owned by nomads, have been an integral part of rural economy. The animals are herded over open steppe grazing lands accessible to stray dog population which accords ample opportunities for the transmission of metacestode infections (Godara et al. 2011) . Poor awareness about the use of incinerators for disposal of contaminated carcasses left over further aggravates the situation in a majority of Southeast Asian countries. Hydatidosis has a major constraint on the livestock productivity since the time of Hippocrates (Gemmell and Roberts 1998) . In India, the authentic reports on the occurrence of hydatidosis appeared in the literature since 1935 onwards (Bhalerao 1935) . In a majority of hydatidosis affected animals, the cysts anchor, develop, mature, and cause asymptomatic focal lesions at the sites of predilection. The cyst(s) can develop in any part of the body. However, it is more commonly found in the liver and lungs in goats (Varma and Ahluwalia 1990) . In the soft parenchymatous tissues of the lungs, the cysts grow at faster rate while the firm consistency of liver provides more resistance to the expansion of the cysts.
The adult worms remain alive for a longer period in the definitive host whereas the cysts may remain viable for the life span of the intermediate hosts. This seems to be governed by multiple factors including the quantum and periodicity of the infection intake, subsequent in situ ongoing events of the host-parasite interaction, age and acquired immune status of the animal (Godara et al. 2011) . The cysts may cause progressive focal pressure atrophic lesions at the sites of predilection and remain surrounded by infiltration of mononuclear cells (macrophages, lymphocytes and giant cells) and encapsulate by fibrous tissues, followed by calcification in the chronic infections (Matto et al. 1990 ). The cysts in the lungs may cause desquamation of bronchial epithelium, and even death due to mechanical pressure leads to atelectasis and interalveolar haemorrhages. The characteristic histopathological findings associated with hydatidosis and inflammatory cellular response in the goats has been in confirmation with earlier descriptions (Varma and Malviya 1986) .
The present findings revealed that age had a significant (p \ 0.01) influence on the prevalence of hydatidosis. The infection is more prevalent in the animals, aged above one year (Erbeto et al. 2010) . Since the hydatid cyst develops slowly over several months, a higher infection rate in older animals would be expected. Higher infection rate in the females than the males could be attributed to genetic predisposition and differential susceptibility owing to hormonal effects. Further the females generally get more attention in the hands of farmer on account of economic reasons and those experience problems with their health and production are usually culled while it is a standard production procedure for males to be eliminated.
Ever since 1935, the hydatidosis in peripatetic goats in India has been an incessant threat on goat production. The persistent occurrence of the disease reflects upon the least concerned attitude of the planners, researchers and public health authorities. Sincere efforts are warranted to in-time diagnosis of the latent hydatidosis in the affected animals using advanced techniques in molecular biology. Since the protoscolices are usually developed in 1-2 years, the slaughter of animals at an early age would help to reduce the infection prevalence in dogs and subsequently in the food animals.
